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Computation of Essentially Different
Puiseux Expansions via Extended
Hensel Construction
( )
14. 1 $\mathrm{b}^{\backslash ^{\backslash }}$
2 $P(x, y)\in \mathrm{C}$ Puiseux
$y=f.(x),$ $1\leq i\leq\deg_{y}(f)$ (2 Puiseux
)
Puiseux Newton Newton-Puiseux $\mathrm{T}.\mathrm{C}$ .
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14.2 Hensel
[8] Hensel Puiseux
$F(x, y)\in \mathrm{C}[x, y]$ $F(x, y)$ $y$
$\mathrm{m}\mathrm{o}\mathrm{n}\mathrm{i}\mathrm{c}_{\backslash }$ $F(0, y)=y^{d}$ ( – ) $(0,0)$
Puiseux
14.2.1. (Newton ) $F(x, y)$ Newton
$F^{(0)}$
1. $(\deg y, \deg x)-$ $(j, i)$
2. $(d, 0)$
$L$
3. $L$ $F^{(0)}(x, y)$
$\blacksquare$
14.2.2. Newton $F(x, y)$ – $L$ $\deg x$ $\delta$












$F^{(0)}(x, y)\in \mathrm{C}[x^{\delta/d}, y]$
$F^{(0)}(_{X}, y)=(y-\zeta_{1}X\delta/d)m_{1}\ldots(y-\zeta_{r^{X}}/d)\delta m_{r}$ (1)
$I_{k}(k=1,2, \ldots)$




$F^{(0)}=G_{1}^{(0})(X, y)\cdots G(0)(rx, y)$ , $G^{(0)}.\cdot(x, y)=(y-\zeta_{\mathrm{i}X^{\dot{\delta}/})^{m}}\hat{d}.,$ $(i=1, \ldots, r)$
126
14.2.3. (Lagrange’s interpolation Polynomials) $\mathit{1}=0,$ $\ldots,$ $d-1$
$W_{1}^{(\iota)(}[G_{1}).G^{()}/0..0c^{(0)}]r1+\cdots+W(\iota)[rc_{1}(0)\ldots G_{r}(0)/c_{\Gamma}^{(})]0=yx(\iota\dot{\delta}/\dot{d})(d-1)$





$F(x, y)$ $\equiv$ $G_{1}^{(k)}(X, y)\cdots G^{(k)}\Gamma(x, y)$ (mod $I_{k+1}$ )
$G_{l}^{(k)}(x, y)$ $\equiv$ $G^{(0)}(|x, y)$ (mod $I_{1}$ ), $(i=1, \ldots, r)$
$G_{i}^{(k)}(x, y)$ $\blacksquare$
$G_{i}^{(k-1)}(x, y),$ $(i=1, \ldots, r)$
$F(x, y)-G_{1}(k-1)(x, y)\cdots G(k-1)r\equiv f_{d-1}\cdot y^{d-1}x^{\dot{\delta}/}\dot{d}+\cdots+fo\cdot yx0d\dot{\delta}/\dot{d}$ (mod $I_{k+1}$ )
$G_{l}^{(k)}(x, y)$
$G_{l}^{(k)}(x, y)=^{c_{l}^{()}(x,y)+\sum_{0}^{-}y)f}k-1dl=1W|(\iota)(_{X},((.x),$ $(\dot{\iota}=1, \ldots, r)$ (2)
14.3
Hensel Puiseux
1431. ( ). $G_{1)}G_{2}\in \mathrm{C}[x^{\iota/\dot{d}}, y]$
$\exists\theta\in \mathrm{C}[x^{1}/\dot{d}, y]$
$\mathrm{s}$ .t. $G_{1}(x^{1/\dot{d}}, y)=G_{2}(ex2\pi\cdot\theta/\dot{d}1/\dot{d}, y)$
$\blacksquare$
1432. $\theta,\hat{d}\in \mathrm{Z}$ $\pi_{\theta,\dot{d}}$ : $\mathrm{C}[x^{1/\dot{d}} , y]arrow \mathrm{C}[x^{1/\dot{d}}, y]$
$\pi_{\theta,\dot{d}}(G(X1/\dot{d}, y))=G(e^{2\pi 1}.x^{1}\theta/\dot{d}/\dot{d})y)$ , $\forall G\in \mathrm{C}[x^{1/\dot{d}}, y]$
$\blacksquare$




1434 $k\in \mathrm{Z}^{+}$ $c_{1}(k).G\rangle\cdot(k)r\in \mathrm{C}[x, y]$
$\blacksquare$




$\frac{s}{\hat{d}}+(\frac{\dot{\delta}}{\hat{d}})(d-l)\in \mathrm{Z},$ $(l=0, \ldots, d-1)$ $s\in \mathrm{Z}^{+}$
$7$ $\theta,\dot{d}(W_{j}^{(\iota)})=e^{-2\pi i\theta}W^{(^{()}}S/\dot{d}.k$
Lagrange J(\iota ), $\tilde{W}_{k}^{(\iota)},$ $(l=0, \ldots, d-1)$






$e^{2\theta s/\dot{d}}\pi|$ . $x^{s/\dot{d}}$ . $\pi(\tilde{W}_{J}^{(1)})$ . $G_{k}^{(0)}+e^{2\pi\theta s/\dot{d}}$’ . $x^{s/\dot{d}}$ . $\pi(W_{J}^{(l)})$ . $[G_{1}^{(0)} . . . G_{r}^{(0)}/G_{k}^{(0)}]=y^{l}x^{S}/\dot{d}+(\dot{\delta}/\dot{d})(d-\downarrow)$.
$x^{s/\dot{d}}$
$e^{2\pi\theta s/\dot{d}}’\cdot T(W_{J}(\downarrow))\cdot c_{k}(0)+e2\pi|.\theta s/\dot{d}$ . $\pi(W_{j}^{(l)})\cdot[G_{1}^{(0)}\cdots c_{r}(0)/c_{k}(0)]=ylX(\dot{\delta}/\dot{d})(d-l)$ (7)
(4) (7) 2 , –
$e^{2\pi 1\theta_{S}/\dot{d}}.$ . $\pi(W_{J}^{(l)}\mathrm{I}=W_{k}^{(1)}$ .
$\blacksquare$






















$f_{d-\mathrm{l}}(s)y^{d}-1\dot{\delta}/X\dot{d}+\cdots+f_{0^{s}}^{()}y^{0}Xd\dot{\delta}/\dot{d}\equiv F(x, y)-c_{1}(s)‘$ . . $c_{\Gamma}(S)$ (mod $I_{s+1}$ ) (9)
$f_{l}^{(s)}=c_{l}^{(s)s}X/\dot{d}$ , $c_{l}^{(_{S)}}\in \mathrm{C}$ $(l=0, \ldots, d-1)$ .






$\pi(G_{k)}^{(s)}$ $=$ $\pi(G_{k}^{(-1)}S)+\sum\pi(W_{k}^{(l)})\cdot c_{l}^{(s)}\cdot\pi(X^{S/})\dot{d}$
$=$ $c_{J}^{(s-1)}+ \sum\pi(W_{k}^{()})\downarrow\cdot c_{l}^{(s)}\cdot e^{2\pi\theta s/S}’\dot{d}$. $X/\dot{d}$
$=$ $G_{J}^{(S-1)}+ \sum e^{2}.\pi\pi’\theta-/\dot{d}.(W_{k}^{(\mathrm{t})})$ . $c_{l}^{(.)}\mathrm{Q}.$ $X^{\cdot}./\dot{d}$
$=$ $c_{J}^{(S}-1)+ \sum W^{(\downarrow)}\cdot\text{ _{}t}J(s)$ . $x^{-\mathrm{Q}/\dot{d}}$
$=$ $G_{J}^{(s)}$
$\blacksquare$
14.3.7. $G_{J}^{(0)},$ $G_{k}^{(0)}\in \mathrm{C}[x^{1/\dot{d}}, y]$ $(j\neq k)$ $\pi_{\theta,\dot{d}}(G_{j}^{(0)})=G_{k}^{(0)}$
$\pi_{\theta,\dot{d}}$





$G_{J}^{(\infty)/\dot{d}}(x^{1}, y)$ $=$ $c_{k}^{(\infty)}(e^{2}.x^{1}, y)\pi|\theta/\dot{d}/\dot{d}$
$=$ subst $[(y-\chi_{1}(x))\cdot$ , . $(y-\chi_{\mathrm{t}}(x)),$ $x^{1/\dot{d}}arrow ex]2\pi l\theta/\dot{d}\mathrm{l}/\dot{d}$
$\blacksquare$
1438. $G_{1}^{(0)},$ $G_{2}(0),$ . $‘$ . $,$ $G_{\mathrm{t}}^{(0)}$
$G_{1}^{(0)(0)}G_{2}\cdots G_{\iota}(0)\in \mathrm{C}[x, y]$
$($ $G_{1}(0)G(20)\ldots c_{\mathrm{t}}^{(0)}$
$\#$ { $G^{(\infty)}|$ Puiseux }
$=\#$ { $G_{1}^{(}\infty)c_{2\mathrm{t}}(\infty)\ldots G(\infty)$ Puiseux }
1437. $\blacksquare$
\dagger 14.3.9. $F(x, y)=y^{5}+xy^{4}-2xy^{3}-2x^{2}y^{2}+(x^{2}-x^{3})y+x^{3}+x^{10}$ Newton
$F^{(0)}=y^{5}-2xy^{3}+x^{2}y=y\cdot(y+x^{1/2})^{2}\cdot(y-X1/2)^{2}$
$G_{1}^{(0)}=y,$ $G_{2}^{(0)}=(y+x^{1/2})^{2},$ $G_{3}^{(0)}=(y-x^{1/2})^{2}$ Hensel
$G_{1}^{(\infty)}$ $=$ $y+x+\cdots$
$G_{2}^{(\infty)}$ $=$ $(y+x^{\iota})/22-(x^{3/2}y/4+x^{2}/2)+\cdot\cdot \mathrm{Y}$
$G_{3}^{(\infty)}$ $=$ $(y-x)1/223+(xy/2/4-X/22)+\cdots$
1438 $G_{1}^{(\infty)},$ $G_{2}^{(\infty)}$ Puiseux
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